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Data from a computerised linkage between the Swedish 
Cancer Registry and the Fertility Registry were used to study 
the influence of reproductive history on the risk of colorectal 
cancer in women aged less than 60, in the period I960 to 1984. 
A  “nested” case-control design was used with 1,415 colon 
cancer cases and 733 rectal cancer cases, and 7,073 and 3,665 
age-matched controls, respectively. Conditional logistic regres­
sion was employed to study the independent effects of parity, 
age at first birth and years since last birth on the risk of 
colorectal cancer. High parity was associated with reduced risk 
in women older than 50 years at diagnosis, both for the colon as 
a whole and for colon subsites. Women having had 5 children or 
more had an odds of colon cancer of 0.44 (95% confidence 
interval 0.24-0.82) relative to that of nuIIiparous women. 
Contrary to the hypothesis advanced by McMichael and Potter 
(ƒ. not. Cancer Inst, 75, 185-191 [1985]), which predicted a 
stronger protective effect of parity in the proximal compared to 
the distal colon, we found the reverse. Increasing years since 
last birth seemed to be associated with a reduced risk of rectal 
cancer. A  significant positive trend with increasing age at first 
birth was suggested with respect to distal colon cancer and 
rectaJ cancer risk. The mutually adjusted effects of the reproduc­
tive variables under study were similar to the unadjusted 
effects. Our data suggest that increasing parity is associated 
with a decline in risk of colon cancer but not rectal cancer, 
although the association with colon cancer is restricted to 
women aged 50 or more. The effects of age at first birth and 
years since last birth are not as consistent or pronounced.
© 1996 Wiley-Liss, Inc,
Although dietary factors are the main focus of aetiological 
research on colorectal cancer, the role of reproductive factors 
has also drawn considerable attention, especially over the past 
decade. Evidence for an aetiological role for reproductive 
factors initially came from analyses of cancer rates in different 
countries, which showed that the incidence of colorectal 
cancer and breast cancer were closely correlated (Berg, 1975). 
Further evidence was found in the pattern  of incidence at 
various ages. Below age 35 years, the colorectal cancer risk 
tends to be higher in males; between ages 35 and 54 years, the 
risk is higher in females; and at older ages, the male risk again 
becomes higher (McMichael and Potter, 1985). In addition, 
nuns have been found to have higher than expected rates of 
colon cancer and cancer of reproductive sites, such as breast, 
corpus uteri and ovary (Fraumeni et al, 1969). Thus, it was 
hypothesized that reproductive factors, such as parity and age 
at first birth, could be associated with the risk of colorectal 
cancer through their effect on endogenous hormones (Potter 
and McMichael, 1983; Howe et al, 1985). However, epidemio­
logical studies focused on this issue have not produced 
consistent patterns of association.
Parity is the reproductive factor that has been most fre­
quently studied, with a num ber of studies finding a protective 
effect of childbearing (see, e.g., Potter  and McMichael, 1983; 
Wu e ta l ,  1987; Kune e ta l ,  1989; Peters e ta l,  1990; Franceschi 
et al, 1991; Kravdal et al,  1993) and others no effect (Negri et 
al, 1989; Chute et al, 1991; Kvale and Heuch, 1991; Jacobs el 
al, 1994) or even a detrimental one (Bostick et al, 1994). An
increase in risk of colorectal cancer with increasing age at first 
birth has been noted in several studies (Potter and McMichael, 
1983; Howe et al, 1985; Kune et al, 1989), although no effect 
was found in others (see, e.g., Negri et al, 1989; Chute et al, 
1991; Kravdal et al, 1993), and another study even suggested a 
protective effect (Jacobs et al, 1994), Age at last birth (Kv&le 
and Heuch, 1991; Negri et al, 1989), years since last birth 
(Kravdal et al, 1993), age at menarche and age at menopause 
(see, e.g., Wu et al, 1987; Peters et al, 1990; Gerhardsson de 
Verdier and London, 1992) are also among the factors m en­
tioned in association with reproductive history.
McMichael and Potter (1985) hypothesised that the effect of 
reproductive variables on risk should vary by colon subsite. 
However, studies to evaluate this suggestion have yielded 
inconclusive results (see, e.g., Howe et al, 1985; Davis et al, 
1989; Kravdal et al, 1993).
The lack of consistency in the findings of previous studies 
may be partly explained by their low statistical power to 
provide precise estimates of the strength of the independent 
associations of closely correlated reproductive factors. Fur­
ther, it has been suggested that age at diagnosis may modify 
the effect of these factors on colorectal cancer risk (Davis eta l,  
1989; Kvale and Heuch, 1991; Slattery et al, 1994).
To clarify these issues, we conducted a nested case-control 
study based on record linkage of routine registry data in 
Sweden. This study contains considerably more colorectal 
cancer cases than any previously published study and therefore 
provides a unique opportunity to investigate with precision the 
independent effects of the various dimensions of reproductive 
history on the risk of colorectal cancer in women aged less than 
60 years.
MATERIAL AND METHODS
This study was based on a computerised linkage between the 
Swedish Cancer Registry and the Fertility Registry for the 
years 1960 to 1984, as described in detail elsewhere (Lambe et 
a l, 1993). In summary, both registers can identify female 
residents in Sweden through unique personal identity num­
bers. The Swedish Cancer Registry includes all cancer cases 
diagnosed in Sweden since 1958. The completeness of colon 
and rectal cancer registration in the 1970s was estimated to be 
96.4% and 98.0%, respectively and is now considered to be 
close to 100 percent. The Fertility Registry is based on women 
who were alive and resident citizens of Sweden at the time of 
the 1960 census. It encompasses fertility data on 1.7 million 
women (including the nulliparous) born in 1925-1960, and 2.8 
million births registered to them between 1943 and 1984.
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The quality of data regarding num ber and dates of birth is 
generally high. In the oldest cohorts, mainly women born  in 
1925-1929, fertility may be underestimated since children born 
before 1943 and those who were not living with their mothers 
or who died before the 1960 census were not recorded. There  
might also be a slight overestimation o f  fertility between 1943 
and 1960 because adopted and foster children were included in 
the register. Dates of death and emigration among registered 
women are recorded yearly in the Fertility Registry.
A  nested case-control design was adopted as the most 
efficient approach to analyse the associations between child­
bearing and colorectal cancer risk. For each woman with 
colorectal cancer, 5 controls, matched on year and month of 
birth, were randomly selected from among those in the 
Fertility Registry who were alive and resident in Sweden at the 
date of diagnosis of the case without themselves having a 
diagnosis of colorectal cancer. The  diagnosis of cases was 
supported by a histopathological classification (PAD-code) in 
over 98% of cases; 97.1% and 97.2% of the classified cases of 
colon and rectal cancer, respectively, being adenocarcinomas. 
All cases in the study were invasive carcinomas. The  colon 
subsites considered in the analysis were proximal colon (cae­
cum and colon ascendens, ICD7: 153.0 and 153.4), transverse 
colon (colon transversus and the flexures, ICD7: 153.1) and 
distal colon (colon descendents, ICD: 153.2 and 153.3).
Among the 1,471 case women with colon cancer (IC D  153) 
and 763 case women with rectal cancer (ICD 154), analysis was 
restricted to cases who were diagnosed as adenocarcinomas 
(PAD 096) and who were older than 15 and less than 60 years 
at diagnosis. Only women who had given birth to less than ten 
children were included in the analysis, since the data contained 
the dates of birth for the first 9 children only. After the above 
exclusions, the final data set consisted of 1,415 colon cancer 
cases and 733 rectal cancer cases (with 7,073 and 3,665 
controls, respectively). In order to study the effects of age at 
first birth and years since last birth, some analyses were further 
restricted to parous women, resulting in 1,177 colon cancer 
cases (5,008 controls) and 605 rectal cancer cases (2,560 
controls).
Parity was defined for a case as the total number of live and 
still births registered prior to her date of diagnosis, and for a 
control as the number of live and still births registered prior to 
the date of diagnosis of her matched case. Years since last 
birth were defined for controls with respect to date of diagnosis 
of the matched case.
Conditional logistic regression was employed in a s tandard 
fashion, using the EPICURE computer package (Preston et 
ai, 1993) to obtain maximum likelihood estimates of the 
colorectal cancer rate ratio for one level of a factor relative to a 
reference category. Whether a factor had an independent 
effect on the rate ratio was assessed by comparing the deviance 
of regression models with and without terms for the  factor. 
The difference in the deviance of the two models was com­
pared with the chi-squared distribution on k-1 degrees of 
freedom, where k is the number of levels of the factor. A  test of 
linear trend was carried out by fitting a continuously scored 
variable whose values corresponded to the level of the  factor. 
Confidence intervals were calculated based on the standard 
errors of the parameter estimates. As cases and controls were 
matched on exact age, age at first birth and years since last 
birth could not be included simultaneously in any model 
because of their linear dependency.
TABLE I -  DISTRIBUTION OF CASES BY SITE ACCORDING TO YEAR AND 
AGE AT DIAGNOSIS, WOMEN AGED LESS THAN 60, SWEDEN, 1960-1984
Colon Rectum
Year of diagnosis 
1960-1964 
1965-1969 
1970-1974 
1975-1979 
1980-1984 
Total
Age at diagnosis 
20-29 
30-39 
40-49 
50-59 
Total
64
281
568
502
1,415
In Table III, the risk of colorectal cancer by site and subsite 
is shown for parity, age at first birth and years since last birth. 
For the  colon as a whole, there was a significant decline in risk 
with increasing parity; similar effects were seen for the  
proximal and distal subsites. However, ra ther than a smooth 
gradient, the main contrast was between women of parity 0-2  
and women of  higher parity. There was no evidence o f  an effect 
of parity on the risk of rectal cancer. Age at first birth was 
unrelated  to the risk of colon cancer as a whole, although for 
cancer of the distal colon and rectum there were indications of 
increasing risk with increasing age at first birth. Rectal cancer 
risk was lower 5 or more years after the last birth than within 
0-4  years. N o association was found between years since last 
birth and risk of colon cancer.
In Table IV, the association of parity with risk of colorectal 
cancer by site and subsite is shown according to age at 
diagnosis. T he  protective effect of high parity on colon cancer 
risk appears to be restricted to women aged 50 or more at 
diagnosis. No evidence was found of an interaction of age at 
first birth with age at diagnosis on either colon or rectal cancer 
risk (results not shown). Due to small numbers in some of the 
cells, we were unable to obtain a satisfactory fit to the model 
specifying an interaction between age at diagnosis and years 
since last birth.
In Table V, the association between parity and risk of colon 
or rectal cancer is shown with and without adjustment for 
o ther reproductive factors. These analyses excluded nullipa- 
rous women. It  is clear that the effect of parity on risk of colon 
cancer cannot be explained by confounding with e ither age at 
first b ir th  or years since last birth. Parallel analyses by subsite 
were similar (results not shown). Regardless of adjustment, no 
association between parity and rectal cancer risk was found.
Adjustment for parity did not alter our observation that age 
at first birth and  years since last birth were not associated with 
the risk of colon cancer as a whole (Table VI). For cancer of 
the distal colon, which showed a significant increase in risk 
with increasing age at first birth in Table III, adjustment for 
parity reduced the strength of the association slightly (results 
not shown); the linear trend statistic became non-significant 
(p  =  0.16).
The  effect o f  age at first birth on rectal cancer risk became 
slightly stronger on adjustment for parity, whereas adjustment 
did not seem to have much effect on the association between 
years since last birth and rectal cancer risk.
RESULTS
Table I shows the distribution of cases by site according to 
year and age at diagnosis. The majority of cases were less than 
50 years old. The distribution of cases and controls according 
to reproductive factors by site and subsite is shown in Table  II.
DISCUSSION
In this large, population-based study, we found a protective 
effect of high parity both for the colon as a whole and for 
proximal and distal colon subsites. This association seemed 
limited to women over 50 years old. No association was seen
TABLE II -  DISTRIBUTION OF CASES AND CONTROLS ACCORDING TO REPRODUCTIVE FACTORS BY SITE AND SUBSITE, WOMEN AGED LESS THAN 60, SWEDEN, 1960-1984
Col on (all subsites) Proximal colon Transverse c o I o j i  Distal colon Rectum
Parity
01
2
3
4
5 +
Total
Age at first birth 
<20 
20-24
25-29 
30-34 
35 +
Total
Years since last birth 
0-4 
5-9 
10-14 
15-19 
20+
Total
Cases Controls Cases Controls Cases Controls Cases Controls Cases Controls
238 (16.8% 
306 (21.6% 
536 (37.9% 
210 (14.8% 
82 (5.8% 
43 (3.0% 
1415 (100%)
163 (13.9% 
503 (42.7% 
372 (31.6% 
112 (9.5%) 
27 (2.3%) 
1177(100%)
131 (11.1%) 
167 (14.2%) 
186 (15.8%) 
241 (20.5%) 
452 (38.4%) 
1177 (100%)
1107
1484
2424
1327
473
258
7073
750
2211
1477
446
124
5008
15.7% 
'21.0%  
34.3% 
18.8% 
7.0% 
3.7% 
100% )
15.0%)
44.2%)
29.5%)
8.9%)
‘2.5%)
100%)
537(10.7%) 
714 (14.3%) 
753 (15.0%) 
1068 (21.3%) 
1936 (38.7%) 
5008 (100%)
67 (17.1% 
77 (19.7% 
147 (37.6%)
67 (17.1%)
22 (5.6%11 (2.8%' 
391 (100%)
49 (15,1%) 
134 (41.4%)
109 (33.6%) 
25 (7.7%)
7 (2.2%) 
324 (100%)
34 (10.5%) 
41 (12.7% 
69 (21.3%'68 (21.0%' 
112 (34.6%) 
324 (100%)
314 (16.0% 
419 (21.4% 
640 f32.7% 
19.2% 
7.3% 
3.5% 
100%)
376 
142 
68 
1959
210 (15.2%) 
611 (44.3%) 
408 (29.6%) 
115 (8.3% 
36 (2.6% 
1380 (100%)
144 (10.4%) 
188 (13.6%) 
261 (18.9%) 
299 (21.7%) 
488 (35.4%) 
1380 (100%)
40
46
81
31
14
7
219
18.3% 
'21.0%  
’37.0% 
14.2% 
6.4% 
'3.2% 
100% )
20(11.2% 
22 (12.3% 
30 (16.7% 
45 (25.1% 
62 (34.6% 
179 (100%)
187
235
366
202
65
40
17.1% 
'21.5% 
’33.4% 
18.5% 
5.9% 
‘3.7%
99
135
243
88
35
19
16.0%
21.8%
39.3%
14.2%
5.7%)
’3.1%)
1095 (100%) 619 (100%)
63 (12.1% 
216 (41.5% 
166 (31.9%
60 (11.5%' 
15 (2.9%) 
520 (100%)
9.8%)
15.8%
19.6%
21.4%
33.5%
100%)
86
90
147
147
278
748
11.5%) 
12.0%  
19.7% 
19.7% 
37.1% 
100%)
455 (14.7% 
637 (20.6% 
1100 (35.6% 
579 (18.7% 
202 (6.5% 
117 (3.8% 
3090 (100%)
319(14.3% 
980 (44.0% 
674 (30.3% 
202 (9.1%) 
52 (2.3%) 
2227 (100%)
215
317
464
461
770
2227
9.7%)
14.2%
'20.8%
20.7%
34.6%
100%)
73(12.1% 
258 (42.6% 
188 (31.1% 
68 (11.2%) 
18 (3.0%) 
605 (100%)
63
61
85
151
245
605
10.4%) 
10.1%) 
14.1%) 
'25.0% 
'40.5% 
100%)
564
746
1333
645
234
143
15.4% 
20.4% 
36.4% 
17.6% 
6.4% 
3.9%
3665 (100%)
413
1077
750
250
70
2560
198
291
374
614
1083
2560 (100%)
Note: Nulliparous cases and controls not included in column percentages except for parity
TABLE III -  ODDS RATIOS (95% CONFIDENCE INTERVALS) BY SITE AND SUBSITE FOR REPRODUCTIVE FACTORS, WOMEN AGED LESS THAN 60, 
_____________________________________________________________ SWEDEN, 1960-1984_________________________________________________________________
Colon (all subsites) Proximal colon Transverse colon Distal colon Rectum
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Parity
01 1.00 1.00 1.00 1.00 1.00
1 0.95 (0.79-1.15) 0.85 (0.59-1.22) 0.91 (0.57-1.46) 0.97 (0.73-1.30) 0.81 (0.62-1.06
2 1.02 (0.86-1.22) 1.06 (0.77-1.47) 1.04 (0.68-1.58) 1.02 (0.78-1.32) 0.89 (0.70-1.12'
3 0.73 (0.60-0.90) 0.82(0.56-1.20) 0.72 (0.43-1.19) 0.70 (0.51-0.95) 0.87 (0.66-1.14
4 0.80(0.61-1.06) 0.72(0.42-1.22) 1.00 (0.51-1.97) 0.80(0.52-1.21) 0.74(0.50-1.08' 
5+  0.77(0.54-1.10) 0.76(0.38-1.52) 0.82 (0.34-1.98) 0.74(0.44-1.26) 0.99 (0.64-1.51
p  for linear trend <0.001 0.26 0.48 0.03 0.48
Age at first birth
< 20! 1.00 1.00 1.00 1.00 1.00
20-24 1.04(0.86-1.27) 0.94(0.65-1.35) 1.05 (0.64-1.71) 1.10(0.81-1.50) 1.39 (1.05-1.86
25-29 1.17 (0.95-1.43) 1.19 (0.81-1.74) 1.07 (0.63-1.82) 1.23 (0.89-1.70) 1.44 (1.07-1.95
30-34 1.18 (0.90-1.54) 0.96(0.56-1.63) 0.72 (0.35-1.51) 1.50(1.01-2.24) 1.60 (1.10-2.31
35+ 1.01 (0.64—1.59) 0.82(0.34-2.00) 0.43 (0.09-1.96) 1.47 (0.77-2.79) 1.52 (0.85-2.71
p  for linear trend 0.15 0.63 0.31 0.02 0.02
Years since last birth
0-41 1.00 1.00 1.00 1.00 1.00
5-9 1.03 (0.78-1.37) 1.02(0.59-1.78) 1.19 (0.57-2.50) 1.14 (0.74-1.77) 0.61 (0.40-0.94
10-14 1.06 (0.79-1.43) 1.21 (0.68-2.15) 1.11 (0.51-2.41) 0.99(0.63-1.57) 0.64 (0.41-1.00
15-19 1.11 (0.81-1.54) 1.02(0.55-1.92) 1.72(0.76-3.90) 1.06(0.65-1.74) 0.67 (0.43-1.04'
20+ 1.03 (0.73-1.44) 1.00(0.52-1.94) 1.24 (0.52-2.98) 0.99 (0.59-1.65) 0.53 (0.33--0.85
p  for linear trend 0.9 1 0.86 0.53 0.75 0.05
‘Baseline group.
Note: Odds ratios not confounded by age because of age matching of cases and controls
TABLE IV -  ODDS RATIOS (95% CONFIDENCE INTERVALS) BY SITE AND SUBSITE FOR PARITY ACCORDING TO AGE AT DIAGNOSIS, WOMEN AGED
LESS THAN 60, SWEDEN, 1960-1984
Colon (all subsites) Proximal colon Transverse colon Distal colon Rectum
Age at diagnosis <50 
Parity
01 1.00 1.00 1.00 1.00 LOO
1 1.08(0,85-1.38) 0.82 (0.51-1.32) 1.14 (0.62-2.08) 1.18(0.82-1.72) 0.96(0.68-1.36
2 1.13 (0.91-1.40) 1.11 (0.74-1.68) 1.26 (0.72-2.20) 1.18(0.84-1.66) 0.91 (0.67-1.25
3 0.81 (0.63-1.05) 0.72 (0.44-1.18) 0.78 (0.40-1.54) 0.94(0.64-1.39) 0.82(0.57-1.19
4 0.91 (0.64-1.30) 0.70(0.33-1.47) 1.17 (0.49-2.76) 0.98(0.58-1.65) 0.80(0.48-1.36 
54* 1.07 (0.69-1.66) 1.44(0.63-3.32) 1.32 (0.50-3.65) 0.76 (0.37-1.57) 0.72(0.38-1.37'
p  for linear trend 0.23 0.71 0.99 0.32 0.15
Age at diagnosis >50 
Parity
0J 1.00 1.00 LOO LOO 1.00
1 0.77 (0.59-1.05) 0.89(0.50-1.57) 0.66 (0.31-1.40) 0.71 (0.45-1.12) 0.63 (0.42-0.96
2 0.87 (0.66-1.15) 0.96(0.56-1.66) 0.80 (0.42-1.51) 0.80(0.53-1.21) 0.86 (0.60-1.22’
3 0.61 (0.44-0.86) 1.01 (0.56-1.83) 0.65 (0.30-1.41) 0.39 (0.22-0.68) 0.93 (0.62-1.39
4 0.65 (0.42-1.01) 0.75 (0.35-1.61) 0.81 (0.27-2.42) 0.57 (0.28-1.16) 0.66 (0.37-1.18 
5+ 0.44(0.24-0,82) 0.23 (0.05-1.04) 0.25 (0.03-2.04) 0.68 (0.31-1.50) 1.33 (0.74-2.39
p  for linear trend <0.01 0.19 0,25 0.02 0.59
baseline group.
Note: Odds ratios not confounded by age because of age matching of cases and controls
between parity and rectal cancer risk. Increasing age at first 
birth appeared to be associated with increasing risk for the 
distal colon and rectum alone. Increasing years since last birth 
were associated with a reduced risk of rectal cancer, but had  no 
relationship with colon cancer. Mutual confounding was mini­
mal and could not explain our main findings.
Because of the substantial size of our study, effects have 
been estimated with greater precision than in previous studies, 
especially for the colon subsite analyses. Moreover, the quality 
of our data, as reported by the relevant Swedish registries, is 
good. Misclassiiication of exposure in the form of  under- and 
overreporting of number of births is probably negligible as it 
applies to rare events in the oldest cohorts. Unfortunately, 
data regarding a number of potential confounders w ere  not 
available for evaluation. However, of the known potential 
confounders that we were not able to adjust for, none are likely
to provide an alternative explanation for our observed effects. 
High energy intake and a high-fat/ low-fibre diet have been 
shown to result in an increased risk of colon cancer (Potter et 
al,  1993), but the re  is no evidence of any associations between 
the reproductive factors studied here and diet. Findings for 
risk factors such as o ther exogenous hormones, use of medica­
tion, age at m enarche and age at menopause have been 
inconsistent and mostly negative (La Vecchia and Franceschi, 
1991; P o t te r  e ta l ,  1993).
Findings from case-control studies concerning the effect of 
high parity in colon cancer cases have been inconclusive but 
have generally favoured a protective effect (see, e.g., Potter 
and McMichael, 1983; Kune et al, 1989; Franceschi et al, 1991; 
Cantor et a l,  1993). In contrast, cohort studies have tended to 
show no association (Wu et a l } 1987; Chute et al, 1991; Kv&le 
and H euch, 1991). Aside from biases that might be unique to
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TABLE V -  ODDS RATIOS (95% CONFIDENCE INTERVALS) FOR COLON 
AND RECTAL CANCER BY PARITY ADJUSTED FOR VARIOUS OTHER 
REPRODUCTIVE FACTORS, PAROUS WOMEN AGED LESS THAN 60,
SWEDEN, 1960-1984
Parity Co J o/i Rectum
Unadjusted for 
other repro­
ductive fac­
tors
Adjusted for 
age at first 
birth
Adjusted for 
years since 
last birth
1
2
3
4
5+
p  for linear 
trend
1
2
3
4
5+
p  for linear 
trend
1
2
3
4
5+
p  for linear 
trend
1.00 
1.03 (0.88-1.21 
0.74 (0.61-0.89 
0.82 (0,63-1.07' 
0.82 (0.57-1.16 
<0.01
1.08
1.07
0.93
1.20
1.00 
0.86-1.36 
0.81-1.40’ 
0.63-1.39 
'0.78-1.85 
0,71
1.00 
1.03 (0.87-1.21 
0.74 (0.60-0.91 
0.83 (0.63-1.10 
0.83 (0.57-1.19 
0.01
1.00 
1.02 (0.86-1.19 
0.71 (0.58-0.87’ 
0.78 (0.59-1.03 
0.77 (0.53-1.11 
<0.01
1.12
1.15
1.05
1,37
1.04 1.00 
0.85
1.05
LOO 
0.89-1.42 
'0.87-1.53' 
0.70-1.58' 
‘0.87-2.14 
0,26
1.00 
0.83-1.32 
'0.76-1.33 
0.56-1.27' 
’0.67-1.66 
0.73
Note: Odds ratios not confounded by age because of age 
matching of cases and controls.
TABLE VI -  ODDS RATIOS (95% CONFIDENCE INTERVALS) FOR COLON 
AND RECTAL CANCER BY VARIOUS OTHER REPRODUCTIVE FACTORS 
ADJUSTED FOR PARITY, PAROUS WOMEN AGED LESS THAN 60,
SWEDEN, 1960-1984
Colon Rectum
Age at first birth 
<20 
20-24 
25-29 
30-34 
35+
p  for linear trend
Years since last birth 
0-4 
5-9 
10-14 
15-19 
20+
p for linear trend
1.01
1.08
1.05
0.89
1.00 
0.83-1.24' 
’0.87-1.34 
0.79-1.39' 
0.56-1.42' 
0.72
1.41
1.48
1.68
1.65
LOO 
1.06-1.88' 
1.09-2.01
1.15-2.47' 
'0.91-3.00’ 
0.01
0.99
0.98
0.99
0.85
1.00
0.74-1.31
'0.72-1.33
0.71-1.37
‘0.59-1.21
0.32
0.61
0.64
0.65
0.51
1.00 
0.39-0.94 
0.41-0.99 
0.42-1.03 
0.31-0.84 
0.05
Note: Odds ratios not confounded by age because of age 
matching of cases and controls.
one design or other* these differences could be due to the older 
ages of the case-control subjects (Slattery et a l , 1994) together 
with a modification of the parity effect by age at diagnosis. 
Such a modification of risk could derive from differences in the 
role of bioactive dietary constituents such as phytoestrogens 
before and after menopause (Adlercreutz et al, 1992). Alterna­
tively, unidentified genetic factors might interact differently 
with environmental factors at different ages (Slattery et al, 
1994).
A  number of studies have looked at the interaction of colon 
cancer risk factors with age at diagnosis. Consistent with our 
findings, 3 of them (Davis et al., 1989; Cantor et al, 1993; 
Slattery et al,  1994) reported that the protective effect of high 
parity is restricted to older women. However, because of the 
relatively young age of the cohort that we have studied, ‘older’ 
women in our study corresponded more closely to the ‘youn­
ger’ women in some of the  other studies.
Although a few studies have reported a protective effect of 
high parity on rectal cancer risk (Davis et al., 1989; Kune et al, 
1989; Kravdal et al, 1993), most studies, including ours, 
reported no convincing association (Potter and McMichael, 
1983; Negri et a l , 1989; Kvale and Heuch, 1991; Gerhardsson 
de Verdier and London, 1992; Cantor et al, 1993) or an 
increased risk (Chute et al, 1991).
Discrepancies among studies regarding the effect of age at 
first birth have been even larger than those concerning parity 
and colorectal cancer risk. Some studies reported an increas­
ing trend with increasing age at first birth (Potter and McMi­
chael, 1983; Howe et al, 1985; Kune et al, 1989), an inverse 
trend (Jacobs et al, 1994) or no relation (see, e.g., Negri et al., 
1989; Chute et al,  1991; Bostick et al, 1994), as in our study.
Most previous studies failed to find a significant effect of age 
at first birth on rectal cancer risk (see, e.g., Kvale and Heuch, 
1991; Kravdal et al, 1993), perhaps partly because of a lack of 
power. However, non-significant associations, similar to the 
findings in our study, have been reported by some other 
investigators (Potter and McMichael, 1983; Howe et al, 1985; 
Franceschi et al,  1991). A  protective effect of an early first 
birth could reflect long-term influences on bile acid metabo­
lism of long-term hormonal changes induced by a first preg­
nancy (Musey et al, 1987).
In the present study, years since last birth were not associ­
ated with colon cancer risk, but appeared to be inversely and 
significantly associated with rectal cancer risk, even after 
adjustment for parity. This result could mean that a recent 
pregnancy increases the risk of rectal cancer.
One cohort study on colorectal cancer also investigated the 
effects of time since last conception and reported no significant 
effect. However, it did find indications of an effect at higher 
parity levels (Kravdal et al, 1993), a finding we could not 
replicate (results not shown).
McMichael and Potter (1985) hypothesised that higher 
parity and early age at first birth would be associated with a 
reduced risk primarily of proximal colon cancer, largely as a 
result of changes in lipids and bile acids that occur with 
changes in the hormonal milieu during and after pregnancy 
(Potter et al,  1993). Such a selective effect of parity has been 
reported (Potter and McMichael, 1983; Howe et al, 1985; 
Kravdal et a l,  1993) although other studies have not (Davis et 
al, 1989; Chute e* al, 1991; Kvale and Heuch, 1991). Consis­
tent with our findings, 3 studies report a stronger protective 
effect of parity in the distal than in the proximal colon (Peters 
et a l , 1990; Cantor et al, 1993; Jacobs et a l,  1994), an effect 
opposite to that hypothesized (McMichael and Potter, 1985).
The effect of age at first birth across colon subsites has been 
investigated in a number of studies, with inconclusive results 
(see> e.g., Howe et al, 1985; Peters et al, 1990; Chute et al, 
1991; Jacobs et al, 1994). Our findings, suggesting a positive 
trend in distal colon cancer risk with increasing age at first 
birth, are similar to those of Gerhardsson de Verdier and 
London (1992). We know of no study that reported results on 
the association between years since last birth and colon cancer 
risk according to anatomical subsites. In our study, years since 
last birth did not show any difference in effect across colon 
subsites.
Multiparity may also affect colon cancer risk through life­
style factors associated with parenthood. Supportive of this 
possibility are the findings in 2 studies (Wu et al, 1987; Kune et 
al, 1989) of a protective effect in husbands of multiparous 
women; bowel transit time may be more rapid in busy and 
physically active parents. In addition, increased eating fre­
quency (Gerhardsson de Verdier and Longnecker, 1992) and 
stressful life-events (Courtney et al, 1993) have been associ-
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ated with an increased risk of colon cancer, both o f  which may 
be modified by parenthood.
In summary, our study confirms the protective influences of 
multiparity and an early first birth on colorectal cancer risk; 
the protective effect of high parity being largely restricted to 
women older than 50 years of age at diagnosis. However, 
contrary to the subsite hypothesis advanced by McMichael and 
Potter (1985), it is the distal colon that shows the clearest 
evidence of a decline in risk with increasing parity. Similarly, 
the protective eifect of an early first birth is limited to the distal 
colon and the rectum. A  recent pregnancy in itself appears to 
increase the risk of rectal cancer. In order to further extend
our knowledge and understanding of the role of reproductive 
factors and the possible biological mechanisms involved in the 
aetiology of colorectal cancer, an equally large study is needed 
that has more confounders measured than is possible from 
routine registry data  sources.
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